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immi] iiim(i4)mx*)m{i3. i 

2 ) i:^timismm ( 1 1 ) mmi^mm ( i 

1 ) mzm^ft^tix\.^im}i&mmm^cr,mt ( ? ) 
fc. mm (14) si/^AO^s (13. 12) tail 
^tiimi:mm ( 1 4 ) (13, 12) 

t:^xmfm$m (id tc^^-tss^^s (2, 

3, V3. V2, 6, 8. 44. 45) fc. Sr^fi^iJi 

mmm^m. mii) mmimm ( 1 1 ) tcw 

UKj\^^mt ( 7 ) cr,±^m^^ ( h 2 ) i OiftV^U-'^ 
vl-tTJ^iS«$ ( h 1 ) J: Oi&^^\^'<i^t(^miz±lf • 

im<r)UK)i^msm\<^\^<MzT*^itx^m ( 1 

2.13) $rigiL-Ct^ililS:«tJ^L, tM^OP'^ 
;l'**B>r£Av^U'<;Ht±3!)«S ttii#a (14) SrigiL 

[w^^ 2 ] mimmmii. mm ( 1 4 ) t aa 
UiNMa^ss (11) <7)mx offiv^Birta^^tT.rv^* 

^l<^fff*f (2) Jrmrv^l,, 
[^fl 3 ] B(fa«S¥S«, Sffl)iS*&«S ( 1 1 ) CO 

±.mx'mMi^mm (id 0 tsv^esta 

iwmA ] mmm^mt^ s 1 coBfw ( 2 ) t ig 
2c7)if« ( 3 ) tcouzWA'rhtix\^h^^yrm (4 

5) Sr^ixTV^I,, 

z b ^mb-timmsizsmmmmmm, 
immms ] mtmmmii. ai^s (14) Rx/m 

mix^^h. 

z b t:^mt-t^m^4 izMmmm<^mmmm. 

l)J:3aj#S(14) fcaeiLT^^iiTV^SIIlco 
(V2) igtfi«oaAi^SiJffll-ri.J:aAO¥ 
a ( 1 2 . 13) {^3SiLT|ga$^^•CV^SI|2^0^lJ«l 

# (V3) fc. ?-ffi;lTV>S, 

c: b t:mb -t^n^m 5 izimffmmmms. 
im^m 7 ] msmmmii. mn (7) x 0 
^\>^mmxmmmm (id bmmuzh^ti's (4 

3 ) t , ^<os>^ix§ (4 3) {cigtt^itrv^sib^ 

# (VI) fc. Srffii.TVM>. 

i: mmbt^mme^zimm^coi^mmm. 
imma ] msmm^mn. m 1 co^fm ( 2 ) *o 

(9) i:mx.X\^?>. 



z b t -rsfi^RJS? tfe«<omoig«gs, 
imm9 ] mix*) ma. mma^mm. ( 1 d co 
^mzm^mizmfi^h.i::mi<7)xn (i 3) inb 
fmmm (id ^Ka5tc3fiv^if0ftistt'?>njtm2<?) 
AP (1 2 ) ^mtx\'^i. 
z b b tm^ma iziiMms&mmm. 
immi 0 ] mfmmm (id p^m^ (7)0 
^utfziiTij'.zmfi^tLxmmimm. (id 

i,zmix\''^i. 

z b ^mb-tm^m9 izmmcommi^^w.. 
m^m 1 ] mmtmm (id C7)±a5*^^>«ts 

«S ( 1 1) tc^ftS:«J&-ri.^f4f«tjA^g ( 5 ) 

zhmmb-tm^mi ommmm<^i^m:S. 
iimmi2] (a) . ai^s(i4)ai^A0^gi 
(13. 12) b. mmm^fzibffym (7) b. i: 
^tmrnmrn (id ^^at ; 
( b ) . mmmm (id tcig«!^tt*&L-ca« 
(7) mmnm^^t; 

( c ) . ( 7 ) cOWzffljiaSrfig;^^-^-^:*^^.^^ 

( 7 ) mmi^mm (id tJ^Li6*>$^v«-c. 

(14) RX/X'Om (13. 12) SrgiLT 

mm^m^-t^bmz. mt(7) comiznthts 

mcoUK/l^^mm ( 7 ) <7)±ffiMiiS§ ( h 2 ) J; OftV^ 
l^'^/PtTSMii*? ( h 1 ) J: 0ffiv>U''<;l.t<7)|g-C± 

(d) . ^JfiO^'<./l^*fm[fe]^v%P'>^;Wc±3&«l.fcaj¥ 
S ( 14) Sr^*UTi§ifi$:cKaj§-li:I.J:^{c01t«lt : 

( e ) ^m<r)i'K)ii}imm\'^\^<MzTti^:^bX'o^ 

g(12. 13) i&igiLTigtlfjS-aA^-arSiaiC^J 

mi : zb^mib-rmm<^i&m:f]m. 

[0001] 

mmimmmmt. mz^ s.m(^m--mmf&<o 

[0002] 
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[0003] [Wei-Shou Hu et al. 
"Animal Cell Bioreactors— 
Recent Advances and Chall 
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enges to Scale — up" The Ca 
ndian Journalof Chemical 
Engineering; "Specialized 
Techniques" Volume 69, A 
pril, 1991, page 409-420" ; 

"Specialized Technique 
s" , Culture of Animal Cel 
Is, Chapter 23, pages 371 
-377] . 

[0004] wmmm^m<r)Tmizi5\,^xii. it^g^i^ 

O-O 1 / 1 0 ~ 1 / 5 iOfttfi^ Aft. 

mt:mm^^^j:ii^t^mmimmmizm^^x^^^ 
^t^}:Mz. mmmi. mzm^tix\'^^j:\>Mmm 
m^zmfS. ^tLmm^zx^xfmmnk <o^o^f*3S 

•c. zcoij^i,zxr>xii. fzttmm(ommti^<^j:-> 
B{= J: ^xm^j:imi:mwi-i c 1 1 r # I. . 

[00 06] L*»L^*54>, c:£o:fir5etJ:-5T(i. pH 

[0007] mm^nw^mijf^^'^x^^^immmijini 

i^mm^zfitm^mmAzmn-h s « j: a ^ 
i}^iz}5\.^xi,i. mm^i^i,ztmizmm^tixt5'o ^ k 
tmcrmmmfimm^ixxmmmm^^tfi+ 

^izm^til. 

[0008] ^i^n^^vru^hmmmxh^. m. 

(^mkim^izi-hZtt^X^itfi. ::iXhi)<»\,y<r)^ 

[ 0 0 0 9 ] i a --^mmmmm^ii^^mtfz 



^^f-mmmmi^mmmmmii. mn. mm 
m^x<Dmm^mizimt?>mnzxr>xm^^tii<^ 
X. m^mmmmmii'p^mmco^^'^m^<r>mniz 
#o-c^j£ts. m-yx. 'pm&m^xii. Mim 
mMMtizimtw 

[00 10] -eLT. wig:^tt5v^-ni. ma-t 
yi-y^i^'j >y(7)mmzmm*^mm^tixii'o . k 

wi. Ti^yrx-mmmm^-^h. Lf^L^sti^h. +^ 
^j:m^m.^m^-thtzMzm'^<r)wmmmi\^ 
^tht.z. mmMmm.<r)mwzii o mm^m 
(H«^s) ti^hmmL^'&.^zimm^ttzr^m. 

[00 11] 

mozbifi^^x^ tzti.-mmAmzi5\^x{>^ m 

[0012] z<7)%mittz^ i^m\-f]ifim.-fh z t 
tc<. ^mz^-oxmm<ry^^(nfz»)<r)m^^t:+^ 

imm'riziii:mtiXK^^. 

[00 13] ^^izti/::. z<o^mii. m^izmmx 

im-mm^^m.^mkth zti mt ix\^ 

[ 0 0 1 4 ] ? i^i^zzcn^mi. mmffinmmmt^n;. 
<. flo. mmmij^(=(7^mmmm^^^^zmi 
I., mmmmmmi^^m^mi-&zt^:B^ 

tlX\'^l. 
[00 15] 

mmmmhfzibco^m ^m<omii±iiBmi: 
mm-titzMz^ z<r>w'Mer>mf&m^mxii. ai# 
mx/x^^m^i-mmmmmt. mmmmiz 
mf^tix^^mmnmmffimt^ m^^Rx/x*)^ 
sttmM^td^m^ta^mx/x'^^m^xmmsm 
miizm^-^imm^^t^ ^mitimw&mmmiz 
fcv^T, mmmm^mK mij^mmmmiznimi)- 
=5rv«T, mtt<7mmt>zm-imm(r>u<ji'i:micr> 

±^^$ i Oigv^l'^UtT^giSlg? J: Offiv^U'^/P 
fcOl^T±lf • W«f^L. tSffiOl/'^PA^Kfie 

tfz. im<7)\y</\^misE&\'^UKMz±i}^lt\ti 
LTi§«lS:«f ast^. CI 1 3&«T# Sid fcflUS 
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[0016] miimm^mt. m l< ti, m^^tm 
mimmimm^&Six 'o&^mzmi}^tix\.^hm i o 

t. hJUimzmiii(>iix\,^i$)^^t. mi^ms 

coo 1 7] tfc. AD#sa. mt<ii. 

m(7)%mzi&^^mnz'&i>-fi^tifzf^i<r)xat. mm 
mm<^^izm\>^minzmi'fi^tifzm2<nKnt. m 

Kii. mmmmmmm^ntrz^iTrnzmi^fi^ 
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-^R^&t. mmm^co^sni-i^mmismmiz^ii: 

[0 0 18] -?-LT. ±Mtti:^m(7)^m(7)mt:m^ 

■t^ikiz. ^mm<r>mm(r>imiimxii : (a) . m 

mmimmmmi; (b) . mm^mm^z^mm 
i^Lxm^zmmtim^^ : (c) . mcomm^zm 
mi:m^-^^j:ii^hmtt:mfmmmzM *v ^ 

mi<omsi>zm-hmm<7)UKji'^mi<^± 

cO^-C±lfTtfjif^L : ( d ) . t^mcOUOumm-^ 

t A 0 ^ssrSA ixmmi:dix^-th X 0 izfm-r 

[00 19] 

[0 0 20] lai, m2Rr/m3{z^tJ:oiz. *^bh 

<0ifflliB^^Btii-f?lfSl^mTV^5. ClcO^ISl 
tg{4^JR«-tl.mi$#^l It. ittffiSriliA-fl. 
^>:J6(?)±AP 1 smrXD 1 2S:#xTV^|,A'5*S 

!>. mmimm i i:*)TMzmimm2mi^ 
[0021] fmi^m. 1 1 rtfc. mm<r>^<r>&m m 



mmm-\t ixmtn^(7)mm^ti&. 
[0022] zcrm&<ommizi3\.^x{i. i^mi:%m 
^^fz!ibmm^mmm^iix\.M. z<7)mmm 

ti. tt*&*i4 1 b , «ftBl=4 2 i: , ft^^l«4 3 i: , 111 
ffil=4 4 1 *^<i>^:l., tt*&e4 1 li±AP 1 2 . TAP 

i3mm2<r>9m3bimLxiif}. sfaji-4 2«aj 

#Sl4ai/^mi<^lf«2tiiaiLTfeO, '?-LT, h 

^ti'§4 3i±hJULni5bmimm2b<Dmizm& 

UTlr^l.. II]gS«4 4{ijK^'r#^g4 5S-:n-UTmi«0 
I5W2 i:m2<0lf«3 i: S:aiiS*Ti;tS$nTV^S. 
m. ^yr^S4 5{Cj:0, tSili!^miOjff«2*^^> 

m 2 mm 3 tc^t I. ^ t # I. . 

[0023] 01X1/02 tS^-r#Vl . V2. V3. 
V 3 H±. $)i^ill=4 3 . #faj*i4 2Sl>'«l&W4 1 c;) 

#3mH:fe-#Tj>0s -emcio. immmz 
i^txu^ni 2tiiiiTxni 3it^^Lxmmm 
m 1 1 izmx^tii . 7 /p^j'- F 1 . F 2 

mi i(7)t:ibi,zmi'i(3ti. ^tx. y <)V^-F3. f 
4 tiSS 1 C7)|f« 2 St/m 2 c7)|?« 3 co^ci^ tiStt ^.tlT 
V^l,, 7 ^;l.^'-F 1 $:^^Lt«Tl^P^^*5xr-1^>' 
7•5^^J:oT^6l)iatg«gl Hc«*&§fiS. Sr^c, ^1 

l::»yff)V^)VayVu-^9tiWL^ihiiX\^h. IS1(^ 
|?lf2|*Itfcttl.iM*5m^c7)^^;HC±*<|,i:, dco 
y h D-7 9 Ci.i^>'r#S4 5 $rf^l!j LTigffi 
^^2 3'\^-r -5 f: 5{)*T# § . 
[0024] #B^1?^ 6 ti^f * tTfc 

Sa5{ilgl«OJS=«2rtcOtgi|il(cf¥A$iX. •flilSSgpligfta 
<i4 2taM$tlTV^S, ic7)-9->f*y#:g6<o;i$ 

7 1 h 2 i '3i^v^0fSc7)U'<l;i^H±*<l. 

^mm^WX. ^f^*y^S6S:^4L. HI 

[0025] z<n^m<mm\.zii\^xi,i. ttz. mm 
\ ^<nmi.ff)mw.i iffiiLfjtmtTmzwL^^h 
iixmrnmrn.! \ i<zmxmsimim~<<z^mthm 
tffii^-:»is#s simtx^^h.mim2 izmmx 
tiiMi^-^ie^s 8 \<ii.-n^zm hfix\^h<nx.i^ 
mi^ti^zi ^m.^tixmL(^mLi i fci^-tm^ 

wmnifimihiixa o . ao. -f-<o-«*i±AP 1 3 
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[0026] :^wM<r>m^$ki3m^mmimmnmx 
m^hWih, zniLw.z^\^x^t. t-r. #v3$-«ij 

□ 1 5 tcjx 0 #it 'b^ir V ^ s # V 1 mfiytiti tm 

±<DUKMz±ifxmmmm Ko^mmtiz 
tii^v^ I . h^tia 1 5 ij-'^m.tix < htmi^hMi 
m 3 Lx mttiummizx <o m i <nm 2 1 

SEfijitr. |gl«offi=«2{=fcttl)«ifi<oi''<;W±l"<.;U 
n y h D-5 9 l,zmm^iixmm(riU<Mztm^ixx 
v^s. IP*>. |glcolf«2(ifc{tl.i'^;P*^ffi<o^v% 

4 5imiximt:m2<Dfm3i,zwviL. ttz. m 

^(7M\,^UKMzTi)^^ b , '-KyrSrfftih^-fr I. t ¥ 
«2, -5-LTm2<0|f«3^3ior*^<5.St^iSll)ia^SIS 

1 1 t fis-ri. -r *i-e# s . m(r>mmim so^ 

[ 0 0 2 7 ] »K 7 1 ^c7)«#«*i^Bg-riXtf , #V 

Ul =f l/Wl 

[0 0 30] hl<h, <h2(r>^. ^iftU'^;K?)± 

Ul = f 1/W ( 1-Nd) 

[ 0 0 3 1 ] -eLT. •if'f *>^S6*ijSv^Ttgif!!K 
ll-in't^m. ^§4 lRX/4 3-^tl^'tli,Z»)l^i 

U2= (f 2-f 1 ) /Wl 

[0 0 3 2] hl<h, <h2<7)^. tgtftl^'^yK^^ 

U2= (f 2-f 1)/W ( 

Xhi>, 

[0 0 3 3] (J!-:>T. ^ifiU'<Jl'S:0*^A,h3*T±*« 

ti =W [ ( h H-h2+h3) L 
+ (h2-hl) (1-Nd) 
[0035] ^ifil^^H: h 3*><?> 0 * TTj^^S^Sti 

tz =W [ (h l+h3-h2) 

+ (h2-h 1 ) (1-Nd) 
[ 0 0 3 7 ] U^fl'i^U<fl'i}^(>Tmt&ib 

hmM.i}>mif±i3^':>xWkMi^<ji^izm'>tim^t x<r> 



mzi.^. i±j^ai4^^itTmi^ffiii2ic«A$ 

m. 7 1 ffi^'^mtimmzn Lx-mm^zm. tfc 0 mta 
i^mmif.imzmmmj^i:f¥£ti . 1 %mmmi 

at:, ^4 lSt^4 3<r)^ix^tl^:'Mr>X^tlh-mffi 
aaf 12iyf 2lcJ:-^T^S-tS>Ii:*>'T'#l.. 
[0028] ll2(C^-rh 1 Rt/h 2cr)-til^tHimM 

t^. I9^a5*'f>a«7 i<7)±ffi^tt:'c7)is$, ^^i^ 
■t. -eLT, h3«mieii5a5*^^>«o-!f^*y#S6c7)i« 



I.. ^/L\ (13tC^-tW{i:^7 lOl 



tii^ws*^! ucjMALTiffliiatg^Mi mmm 

TeSitl. tgttil<7)sa f 2 « 0 -C* 1. , 
[ 0 0 2 9 ] -eOBt, 0<h, <h l^fv:{4h2<h, 

(1) 

mmn^\.z^^^tih. ap*>, 

(2) 

1, f 2$-^i:€IS-tiltf, 0<h. <lciltfzf,ih 

(3) 

1-Nd) (4) 

muiT^x-i^n^iih. 
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[0039] 

izmt. fio, mm(7)mmmif^^mizmM^fifzo 
nti!,^ixfz*)L. t^mi>zxi>m^mi^mmm^j:%i^ 

mt^*<^^izn^j:i?>c^T. ^m^mm^zhmmi-^ 

fc: J: o xmm^^iZ'^^j:m^mM^+-»izm-t?> 

}g®ti. igtl!LO^fflOK;l^S:Si|ffllL-C*l|B^S:llfflfli 

im2 ] mnz7r:^tix\.^immmmm^^iihizi 

xx^mmiz^^-tmxh^, 

ims ] mnz^^^tLX\.^mjmim'i><7)m^w^ 



iXT^tmwmx'ibi . 

1 2 ±AP (AO^S) 

13 TAQ (A*3#S) 

14 aj^s 
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V3 m2i0$ljffll#(ff«#g) 

6 ^^t^y^^mmm) 

7 Sff 

8 mmmmm) 

1 1 iiMg^ 
1 2 ±AP (AO#a) 
13 TAP (AO^S) 
14:13. 12 ffiAO^S 
4 3 $)Jt^ix.<S 

4 4 msswd^^s) 

4 5 («S8^S) 

7 1 mm 

hi T«»AS 

h2 mm^ 
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